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Message from the chairs 
 
In spring 2014, Cloud strategy position paper was prepared as a long term program »Cloud 
computing in Slovenia as a base for economic growth«, following the goal of collaboration 
between public authorities, private sector and research institutions with common goal of 
modernizing public service for citizens as well as businesses as well as digital enablement of 
our society through new working places that new technologies enable together with state 
secretary in the cabinet of prime minister, Ministry of Interior, IT and E-Services Directorate 
Director-General, Chamber of Commerce of Slovenia Zavod e-Oblak-EuroCloud Slovenia 
and University of Ljubljana – Faculty of Computer and Information Science. 
 
Cloud Computing- Digital needs and advancements of South East Europe region 
 
To update results already achieved on Class 2014 event by producing “cloud roadmap” 
2014-2020, Slovenian Competence centres are organizing together with EU industry and 
researchers conference Class 2015 within both days of the conference. Class 2015 will show 
directions, where and in what way we plan to support Slovene Smart Specialization within 
new financial perspective and joint investments with private-public partnerships, based on 
past and future investments into new innovative services, but also with whom in Europe we 
can work together on programs developed within Mediterranean, Alpine, Danube and H2020 
working programs.  
 
Europe is moving strongly towards a Digital Single Market - an online environment without 
barriers between countries, legislatory boundaries and in particular applications, services and 
infrastructures. This opens up a major scope of opportunities for users and providers equally: 
being able to reach out to more customers without the burden of regionalised terms and 
services and liabilities, integrating more services, offering richer services, concentrating on 
essential capabilities etc.  
To reach such an infrastructure necessitates a strong collaborative effort between companies, 
SMEs and research institutes all across Europe, as no single entity or even country is able to 
address all the technical concerns, let alone reach common agreements on the underlying 
policy concerns and standardization issues.  
The CLASS event in particular investigates the strengths and weaknesses of the individual 
countries and their industrial and academic bodies and how the countries in Europe can 
collaborate to work towards a unified future internet vision together, how individual parties 
can contribute and - more importantly - how they can benefit from such a collaboration. 
The event will bring together experts from industry and academia with users and providers to 
present their results and elaborate their needs and their offerings - it therefore equally allows 
participants to promote results and products, as well as to exchange knowledge and initiate 
collaborations. The conference will allow for dedicated presentations and panels within 
application fields like SmartCities&Communities&Urban life and mobility, Smart wood, 
Health and well-being,  Smart factories&Industry 4.0. 
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Slovenian Smart Specialization concept and Cloud computing as one of the enabling 
technologies 
 
The Slovenian model of smart specialization is based on two fundamental premises: 
 Identification of technology fields with technology potential, where existence of 
competences and capacities in the complete value chain (selection of »technology 
problem subdomains«) 
 Selection of problem domains in such a way that they represent (niche) market 
opportunities and that they maximally align with »technology problem subdomains« 
of other technologies (cross-section domains), which enables integration of 
participating technologies in the cross-section area both on the level of domain 
objectives and on the level of concrete solutions (products, services, systems) for the 
market. 
 
It is important that the technology fields include key enabling technologies where the 
competences exist. It is especially important that the technology cross-section subdomains 
are formed with cross-section project/product directions, because integrated solutions 
represent a greater degree of complexity with higher added value and can be the carriers of 
trade names for the end-user market. 
 
With today’s conference we present this concept of specialization, the list of technologies 
and how they interact in the identified technology cross-domains and how this domains 
aggregate in the RIS3 domains. The list is tentative, and will evolve with its application and 
result driven evolution of competences and capacities.  
 
The list shows the enabling nature of cloud computing technology, alongside with process 
control technologies, Internet of things and other process technologies. It therefore also 
represents the base for the »road-map” of Cloud computing for the next period. 
 
The agenda of both days contains of selected contributions from all three domains and ten 
subdomains of Slovenian RIS3. 
 
 
Dalibor Baškovč 
CC CLASS 
 
Zoran Marinšek 
CC STV 
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Slovenia and EuroCloud team up within Slovene Smart Specialization 
fields through cloud enabled innovation - Abstract for the 
International Conference on CLoud ASsisted Services  2015 
 
Dalibor Baskovc, EuroCloud Slovenia, Slovenia, email: 
dalibor.baskovc@eurocloud.si 
 
 
ABSTRACT 
We support experimental activities within the Open & Agile Smart Cities initiative, which 
relies on the following implementation principles  with specific references to FIWARE, 
for the convenience of those already using this architecture. 
INTRODUCTION / UVOD 
a holistic approach towards smart cities, 
involving IT technologies but also sociologists and architects for all-encompassing 
solutions. Very few mechanisms are in place to support the digital transition of cities and 
societies, which in complexity is on t
explains Martin Brynskov, chair of the Connected Smart Cities (CSC) Network Board 
way forward with mechanisms that everyone can implement, for the benefit of everyone. 
This important agreement encourages cities to take concrete actions. Cities adopt an initial 
open-licensed standard API (Application Programming Interface), FIWARE NGSI, which 
provides lightweight and simple means to gather, publish, query and subscribe context-
based, real-time information. The cities will also use and improve standard data models 
based on experimentation and actual usage. The initial data models were chosen by mature 
European smart cities in the CitySDK initiative, forming the basis for a joint City Service 
Development Kit. Cities in the OASC Task Force will further harmonise the data models, 
extending the work to other domains in constant dialog with the developer community. 
 
ConnectedSmartCities would therefore like to express its strong support for the proposal of 
Zavod e-Oblak (alias EuroCloud Slovenia) towards Slovene Smart Specialization fields 
such as well being within smart cities&communities and smart buildings&home activities. 
 
ConnectedSmartCities agrees to deliver orientation, guidance and best practices, as well as 
to provide supporting services such as networking, knowledge sharing as part of promoting 
Europe-wide use and international conformance of service, which will be developed within 
Slovene Smart Specialization activities. 
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Approach: imental 
consolidation of initial standard data models as well as specification of new 
standard data models.  The goal is that communities and developers can (1) co-
create their services based on basic but commonly-defined data models, (2) 
influence the definition of new models by implementing and experimenting, and (3) 
Specifically, this will mean engaging 
organisations and communities, leveraging relevant initiatives, e.g. startups/SMEs 
selected through the FIWARE Accelerator Programme (projects focused on Smart 
Cities), the OrganiCity Experimentation-as-a-Service facility and open calls, Code 
for Europe and/or other relevant programmes, including national networks, that 
may help to engage wider communities of stakeholders and developers. It will also 
mean leveraging the FIWARE Lab, OrganiCity facility etc. as joint, major hubs for 
experimentation with the proposed APIs, data models and platforms.  
 
Most of the cities throughout Europe are in a period of transition towards a new 
paradigm known as smart city or connected city. This paradigm is characterized by 
the intensive use of technology as a means to provide better services to the citizens 
whilst making the city management much more efficient and sustainable.  
The smart city concept does not limit its range of action to just providing better 
services. It is tightly correlated with many other aspects associated with the city 
ecosystem and its stakeholders. Hence, the availability of a platform which enables 
the support of capabilities beyond service exploitation and optimization is 
perceived as a unique opportunity for the definitive acceptance of the smart city 
phenomena. The consideration of issues related to citizen participation, SME 
involvement and entrepreneurship support are just a few examples of key aspects to 
be prioritized.  
In this context, Europe is placed in a privileged position in terms of both successful 
smart city projects [SmartSantander, CitySDK, OUTSMART] and platform 
perspective [FIWARE]. As an open platform, developed with the contribution of 
hundreds of developers across Europe and supported by reference industrial 
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 players, universities and research institutions the FIWARE platform may play a key 
role in the cities of the future. Its massive adoption may help to speed up the 
replication of key components for setting up and consolidating the smart city 
ecosystem. However, for succeeding in such an endeavor it is of utmost relevance 
to be aware of the potential limitations of the present platform with the aim of 
identifying a set of actions for overcoming them. Thus, the next section provides 
some insights into what FIWARE is as well as its main characteristics in the city 
use domain. 
API: Adoption of a lightweight, open-license standard API to gather, publish, query 
and subscribe-to in-time context information describing the state of the city. 
Specifically, the FIWARE NGSI API will serve as a first common API which the 
supporters will implement. 
Data model: Adoption of a simple initial standard data model required for effective 
interoperability when exchanging context information. Specifically, CitySDK, 
which is available through the FIWARE NGSI API, functions as a basis. 
Open Data Platform: Adoption of a flexible, easily-distributable open data 
publication platform which any organisation can set up at a low cost if it is not 
already being used. Specifically, CKAN will serve as the initial standard platform 
for publication of datasets or NGSI API resources. CKAN is already integrated and 
extended as part of the FIWARE Reference Architecture  
We believe that the Open & Agile Smart Cities initiative will be instrumental in the 
organic adoption and further development of a common set of standard APIs, data models 
and open data platforms for smart cities which  by providing adequate flexibility in 
implementation and an appropriate level of loose/tight coupling  will ultimately fuel city-
driven innovation and transform cities into hearts of economic growth and enablers of 
sustainable wellbeing of citizens. 
Initiative is supporting publishing Open Data from our data portal on the FIWARE Lab, in 
order to facilitate standardization of smart city data models fol
blished through the Open & 
Agile Smart Cities initiative will be made available to cities, communities and developers 
worldwide for free experimentation based on open licenses. 
Specifically, we have already taken decisions, which will lead to our support of the 
Open & Agile Smart Cities implementation principles above. 
Smart cities needs 
The model of Slovene Smart City initiative is built on 6 pillars, aligned to the EU Smart 
City vision: 
Smart economy: Economy represents one of three key areas of sustainable 
developments based on economy driven ecosystem, enabling creativity, innovation and 
collaboration towards new jobs. Once this eco-system partners work hand in hand, 
economy models on local but also on global scale of economy change, as new global 
opportunities arise via new innovative business models. Local industry gets involved as 
well, start-ups get involved as well and internationalization becomes key economy 
driver, new investments readiness gets higher visibility through by local players. 
Smart environment: lower energy consumption is one of key goals future cities have 
to dedicate their activities/programs/services. By that we mean from smarter lightning 
systems to alternative energy usage enablement, optimize power consumption based on 
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 distributed power provider systems of alternative energy sources, such as solar energy, 
etc. Other very important field of smart environment is smart planning of resources, 
such as water consumption, loss control, waste management and recycling capabilities, 
pollution control, connected with smart mobility, smart buildings, connected with smart 
city environment via new technology enablement in smart city environment, based on 
sharing data on city/community level, provided by city authorities, based on 
infrastructure sharing, etc. 
Smart management: presents efficient and transparent public services, which enable 
safe and stable environment for business and industry development with enablement of 
public collaboration of managing cities (public proposal offering, open innovation 
platforms, etc). It means simpler, ICT supported public services for citizens. Smart 
management is enabled via e-services, which have public interfaces towards users. E-
services on all levels enables paperless communication, supports better mobility and 
quickens city processes. It opens the fields of open innovation, where citizens are 
invited to participate within the transformation into smart-city. Also innovation 
management support is crucial to bring innovation as part of core system, which enables 
new smart city services in place, which a close to real needs. Terms like open data, open 
processes and open services get in use at this point, which support transparency, 
collaboration and participation, which in the end brings new innovative solutions into 
real life situations. 
Smart living: On the level of individual and the quality of his life at home and outside, 
public need of the citizen need to be addressed. Therefore it is important that we enable 
innovation potential on personal level in the fields of health, security and wellbeing. 
Special car needs to be considered towards elderly people, which is getting bigger and 
bigger, due to long-life, which again, gives a huge potential of bringing new innovative 
services towards elderly people especially in respect to their health-care, which needs to 
be enabled from their home, based on their personal needs, which will in the future even 
be more important due to demographic changes. Furthermore, smart-living also means 
information on a specific situation you might be in at current time, which is relevant for 
you at that time, which can also influence on the quality of living in city environment at 
important events, such as accidents, social events, activities important to your lifestyle 
and age, etc. And in the end also bring all this information into your homes, to ease the 
living within our homes, houses, apartments within smart home environment. 
Smart mobility: Mobility is a key element of successful city life, therefore 
optimization of traffic is of utmost importance. Smart mobility wants to get to very 
smooth traffic within city centres, lower personal traffic need and use public 
transportation means instead, integrated multimodality is key aspect, which can help 
extensively towards this goal, meaning integration of different public transportation 
means (time management, integrated tickets for all public transportations within one 
area, integration of all information on public transportation services). In the end this 
means transformation of public transport services, which becomes much more citizens 
friendly and time and also economic efficiency becomes very important in comparison 
towards private car transportation. To enable such as transportation system, one must 
think of developing better and much more real time traffic control in respect to lowering 
the traffic jams, car accidents and consequently quicker response mechanisms for 
avoiding jams on your way. 
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 Smart society: smart society is a society, which needs collaboration with others an also 
new ways of learning experiences. It proposes open space collaboration places where 
people can meet and exchange new creative ideas on all levels of education. Smart 
society is targeting toward raising the technological competences of people, leaving 
within city, better access to internet and usage of digital technologies into learning 
processes  it is open and inclusive society, adopted to their citizens as well as tourists 
(different services, multilingual services, etc); the main vision here is to enable social 
and cultural gathering, which enables support to individuals and create environment for 
creativity and cooperation. From the social point of view smart society means 
cooperative society, which embraces differences and intercultural dialog and open mind 
creativity. 
 
Basic conditions for smart city environment is technological environment, which needs 
to consist of: 
 Scalable sensorial network, which can be controlled efficiently and is two-way 
communication enabled (internet of things 
 Scalable program modular platform, which enables complex data analysis (analysis 
of huge sets of multimodal real-time datasets (hi-performance computing  HPC) 
from the user perspective it runs in the cloud 
 High speed network connectivity (wireless, other) 
 Interoperability and integration of interfaces which enable connectivity with 
sensors, IOT devices, internal and external services and applications and systems 
 Monitoring control and KPI control enablement and metric for information delivery 
 Open authentication and authorisation mechanisms 
 Human-computer interaction systems 
 
Targeted impact 
If smart city's vision is to provide smart and sustainable components in place, on the 
level of individual buildings one most provide components, which are: 
 Energy efficient, from the user as well as provider viewpoint 
 Comfort to people living in buildings 
 Building block, which are coming from materials, enabling long term sustainability 
of a city 
 Strong clean environment policy support towards city sustainability 
 Services, which enable interconnection on the city level 
 
Smart city outputs within proposal therefore consist of: 
 which 
support safe data exchange 
 development platform (PaaS  development tools), which will serve public usage 
for integration between services and interoperability of those services, which 
ystem) 
 set of public services, which deliver data towards user in user context way towards 
citizens on all level of city living 
Cloud Assisted Services (CLASS), 5‐6 November 2015, Ljubljana, Slovenia 5
  a city with lower energy consumption due to efficient consumption management in 
place 
 a city with high energy independency (city energy performance certificate) 
 city with high usage of alternative materials with low impact on environment 
(smart waste recycling, higher usage of renewable materials) 
 public services, which enable optimized city management; efficient two-way 
communication enablement (between city management and city residents) 
 Synergy between services, managed directly by city management with so called 
secondary services, which enhance the experience of resident or tourist, such as 
 
 Interoperability (Interoperability is needed on all levels to avoid vendor lock in. 
Standards needs to be demand driven generated by the cities and the citizens) 
 Standards are needed 
Certification schemes to support quality&maturity of digital services 
The introduction of the scheme known as EuroCloud Star Audit (ECSA) will help 
establish "a sound and trustworthy environment" for developing the cloud computing 
sector in Slovenia and benefiting cloud users as a whole.  ECSA certification scheme 
goes beyond cloud security and data privacy protection by also emphasizing the 
importance of service operation management. 
The ECSA scheme enables EuroCloud Slovenia to act as ECSA Embassy to more 
effectively team up with Slovenia cloud vendors and service providers and help them 
offer total cloud services with a quality level ensured by the market. The main goal of 
certification scheme is to help companies to continually improve within the field of 
digital services, which are cloud enabled.  
The trend of cloud service provisioning and up taking from European, North American, 
and Asian markets arouses concerns with security and data privacy protection which are 
also critical issues need to be tackled together with the expectation from the user side 
for compliance to cloud service SLA.  
The reason why Euro Cloud Slovenia decided to introduce EuroCloud Star Audit* 
(ECSA) was to help establish a sound and trustworthy environment for developing the 
cloud computing industry in Slovenia, but also help SMEs taking into account 
considerations raised when moving their existing business models to fast growing 
digital economy.  This cooperation helps paving a road for Slovene cloud computing 
related businesses exploring European and global markets by obtaining ECSA 
certificates. ECSA scheme was developed for a balance care-taking of issues in respect 
of security, data privacy protection and compliance, SLA and operation service 
management. This globally recognized 3rd party certification scheme could better help 
establish a sound and trustworthy environment of the cloud service industry and assure 
to the users for security, service continuity and protected data privacy according to the 
quality level certified by ECSA. We tend to support with it also for public procurement 
of cloud products and services within Slovenia and in the region around.  
Companies from IT services, banking and financing, telecoms, internet and mobile 
service fileds, who recognize ECSA values proposed by EuroCloud Europe and want to 
know how to compare and select cloud services from different providers and also to 
perform self-assessment, are most welcome to join our activities in this area see 
https://eurocloud-staraudit.eu/sl.html. 
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Digital Single Market  
The Internet and digital technologies are transforming our world  in every walk of life and 
in every line of business. Europe must embrace the digital revolution and open up digital 
Market. Today, the European Commission unveiled its detailed plans to create a Digital 
Single Market, thereby delivering on one of its top priorities. 
At present, barriers online mean citizens miss out on goods and services: only 15% shop 
online from another EU country; Internet companies and start-ups cannot take full 
advantage of growth opportunities online: only 7% of SMEs sell cross-border 
(see Factsheet for more figures). Finally, businesses and governments are not fully 
benefitting from digital tools. The aim of the Digital Single Market is to tear down 
regulatory walls and finally move from 28 national markets to a single one. A fully 
functional Digital Single Market could contribute 415 billion per year to our economy 
and create hundreds of thousands of new jobs. 
The Digital Single Market Strategy adopted today includes a set of targeted actions to be 
delivered by the end of next year (see Annex). It is built on three pillars: (1) better access 
for consumers and businesses to digital goods and services across Europe; (2) creating the 
right conditions and a level playing field for digital networks and innovative services to 
flourish; (3) maximising the growth potential of the digital economy. 
 
ACKNOWLEDGMENTS 
Acknowledgement goes to members of  Open & Agile Smart Cities - 
http://connectedsmartcities.eu/open-and-agile-smart-cities/  
I would like to express acknowledgment to the ECSA development team 
(https://eurocloud-staraudit.eu/home/about.html) . 
Also, acknowledgement on certification goes to main contributors to the development 
of this well developed program and professional as well-more can be seen on: 
https://eurocloud-staraudit.eu 
Keywords 
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Slovenian' Smart Specialisation Strategy – S4 
 
Marko Hren*1 
 
1 Secretary and team member of Slovene SmartSpecialization working group, Government of Slovenia, 
SLOVENIA 
E-mail: marko.hren@gov.si 
 
 
ABSTRACT 
 
In its letter dated 3.11. 2015, only a couple of days prior to the CLASS conference, The 
Commission services have concluded that the ex-ante conditionality is considered to be 
fulfilled for the thematic objective 1.1 Research and innovation of the Partnership 
Agreement between Slovenia and the European Commission for the period 2014-2020 and 
the Operational programme for the implementation of the EU Cohesion Policy 2014-2020. 
Having fulfilled the formal conditions Slovenia is ready to launch the implementation of 
the designed policy mix. The immediate task of the stake-holders and of the Government 
however remains, to establish the agreed governance system, including the strategic 
partnerships related to the S4 priority domains (also referred to as areas of application). A 
major 3-day stake-holders dialogue conference is being called for mid-November to provide 
the discussion platform for the formation of a robust governance system that would enable 
a holistic support to Slovene research and innovation environment. The Class conference 
stake-holders therefore perfectly match the needs of the S4 implementation process not only 
for the domain 1.1 (detailed below), but to all domains that are explicitly or implicitly 
related to IOT and cloud computing. 
 
Smart specialization is a platform for concentrating development investments in areas where 
Slovenia has the critical mass of knowledge, capacities and competences and where there 
is innovation potential for placing Slovenia within global markets and thus enhancing its 
recognisability. S4 acknowledges strong involvement of Slovenian stakeholders in 
international value chains, networks and related Areas of excellence in academic and 
industrial research. Besides the S4 endorses High-quality living and working environment, 
and related resources for the transition to green economy. S4 will enhance the contemporary 
opportunities regarding the reorganisation of international value chains and new industrial 
revolution and in particular the opportunities to attract foreign investments through 
knowledge-intensive activities. 
 
The narrative of S4 strategic objective reads as follows: SUSTAINABLE 
TECHNOLOGIES AND SERVICES FOR A HEALTHY LIFE on the basis of which 
Slovenia will become a green, active, healthy and digital region with top-level conditions 
fostering creativity and innovation focused on the development of medium- and high-level 
technological solutions in niche areas. In priority niche areas Slovenia will no longer act as 
a follower but as a co-creator of global trends which is, indeed, S4 mission. In the next 
three-year period S4 will serve as the basis for investing in development. Such investments 
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amount to EUR 656 million annually of which public funding amounts to over EUR 366 
million, or EUR 455 million if including the financial leverage under financial instruments, 
which represent a direct development incentive for the identified priority areas. 
 
S4 addresses in a comprehensive manner a broad range of development policies related to 
innovation, in particular the policy of promoting research and innovation, industrial policy, 
entrepreneurship promotion as well as some parts of the education system, rural 
development policy, international relations, improved regulatory environment etc. 
 
S4 optimizes the supportive business-innovation ecosystem the nature of which should be 
horizontal with the performance thereof also depending on the competitiveness of priority 
areas (e.g. in promoting the establishment of new enterprises). Due to Slovenia’s limited 
critical mass in a given area and due to the strong regional complementarities between 
stakeholders in all areas, S4 is designed as a nationwide document. 
 
Entrepreneurial discovery process 
 
In identifying S4 priority areas great emphasis was given to strong empirical bases. The key 
bases, prepared specifically for S4, are Burger and Kotnik 2014 and FIDEA 2014. During 
the empirical bases preparation phase we focused on the international competitiveness of 
specific economic activities and product groups. The sector-specific analysis was prepared 
by taking account of technological specialisation, analysis of comparative export-related 
advantages, the attractiveness of a specific area in terms of foreign investments and dynamic 
analysis of performance in terms of the growth in productivity and export performance. The 
structure of each sector was analysed up to the level of individual companies which thus 
provided a better insight into the potential of well-performing companies in the sectors 
demonstrating poor performance. The second study evaluated the untapped export-related 
potential at the level of products, namely in comparison to the best performing EU Member 
States. 
 
In addition to the strong empirical bases, an intense as well as extensive entrepreneurial 
discovery process played a key role in identifying S4 priority areas. During the period 2012-
2015 over 1500 participants took part in the entrepreneurial discovery process. Based on 
the empirical bases identifying the areas where Slovenia has comparative advantages a 
structured dialogue took place with the stakeholders. On the basis of an open invitation in 
2014 we gathered written initiatives which facilitated identification of the indicative priority 
areas of application, and elimination of the areas possessing a smaller critical mass or 
potential. To   ensure sufficient concretisation of priority areas the government carried out 
another round of entrepreneurial discovery process in 2015, the scope, depth and quality of 
which was a culmination of the EDP process and also the launching of a strategic 
cooperation between stakeholders. In April 2015 an open invitation was published for 
identifying the most high-potential technologies and product directions. We received a 
response from over 400 companies and virtually all relevant knowledge institutions - 170 
initiatives were submitted with an average of 10 partners per initiative thus providing 
critical mass of competences and capacities both in the field of RDA and sales. The Quality 
of the submitted initiatives, in particular in terms of the presence of a clear and convincing 
chain of product development to the market through various levels of technological 
development, the expected results and in terms of financial, material and institutional 
feasibility was beyond expectations and paved grounds for the finalisation of prioritisation 
within the S4 document. However, the S4 concentration process does not end with the 
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identification of focus areas and technologies in the framework of various domains – by 
establishing the S4 strategic partnerships it should be understood as an on-going process. 
 
Table 1. S4 Priority areas and domains 
I. HEALTHY WORKING AND LIVING ENVIRONMENT 
I.1. Smart cities and communities 
I.2. Smart buildings and homes, including wood chain 
II. NATURAL AND TRADITIONAL RESOURCES FOR THE FUTURE 
II.1. Networks for the transition to circular economy 
II.2. Sustainable food production  
II.3. Sustainable tourism 
III. (S)INDUSTRY 4.0 
III.1. Factories of the Future (FoF) 
III.2. Medicine 
III.3. Mobility 
III.4. Development of materials as end products 
 
The cloud-computing related services and activities are framed under the S4 domain I.1. Smart 
cities and communities. Its objectives are to: 
 develop globally-competitive systemic solutions in the field of smart grids and IT 
platforms with user solutions, 
 establish at least two pilot projects, in particular in the area of energy, urban mobility 
and safety, 
 use reforms of public administration and introduction of smart health systems for 
the entrepreneurship promotion and access to global markets. 
 
Related Focus areas and technologies are as follows: Systems and IT platform solutions – 
IT ecosystem for hosting (mobile) applications, Conversion, distribution and energy 
management, Cloud computing and big and open data, Internet of things and future internet, 
Embedded smart systems, High Performance Computing (HPC) infrastructure and the Capture 
and use of long-distance earth observation data. 
 
Strategic Development Partnerships (SDPs) in the framework of S4 governance and 
implementation 
 
One of the key, immediate tasks of emerging SDPs is the design of action plans (roadmaps) in 
the framework of which the concentration process shall continue. In addition to the critical mass 
of capacities and competences the process of further concretisation of focus areas and 
technologies shall give specific emphasis to: 
 analysis of market opportunities and the impact on competitiveness, resulting from 
joint and coordinated appearance of stakeholders (both large, medium and small-
sized enterprises in cooperation with research and other organisations), 
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 identification of comparative advantages of stakeholders in Slovenia compared to 
the competition, 
 willingness of the private sector to invest in these areas. 
 
Besides this core task, the SDPs shall play a role in: 
 integration and development of joint RDI initiatives for marketing complex, 
comprehensive and integrated products and services, 
 monitoring global trends, new R&D technologies and areas, and articulation of 
realistic market opportunities, 
 enhancing international cooperation, joint investment and promotion of foreign 
direct investment, establishing international consortia and partnerships with the aim 
of inclusion into global value chains and enhancing participation in international 
programmes (e.g. Horizon 2020, Eureka, EraNeti, COSME), 
 developing balanced business models and the transfer of knowledge between 
knowledge institutions and businesses as well as between individual businesses (e.g. 
cooperation between large, small and medium-sized enterprises), 
 concentration of research-related capacities, public as well as private, 
 developing common specialised services to meet market needs (e.g. in the field of 
intellectual property, introducing and promoting advanced design) and human 
resources development (e.g. taking into account labour market changes and needs 
in introducing education system-related adjustments and ensuring that training 
programmes respond rapidly to labour market needs, young researchers, scholarship 
policy), 
 representing common interests with the state (e.g. innovative public procurement 
initiatives, required amendments of sectoral legislation, economic diplomacy, 
priority treatment in terms of issuing investment-related permits). 
 
SDPs are the main institutional form established at the level of the 9 S4 areas of application. 
On the other hand the EDP discussions identified that there is complementarity between 
individual domains as certain activities relate to several domains or can be identified as being 
horizontal. When establishing a strategic partnership such complementarities should be taken 
into account. ICT is - for example - placed within strategic partnership 1 (SP1), which primarily 
pertains to smart cities and communities, however ICT is – in terms of its content – a horizontal 
theme the representative(s) of which should also participate in other partnerships. Photonics 
and robotics is also such an example – photonics and robotics is directly related to smart 
factories (SP6) but indirectly relevant also within other domains. The internal SDPs 
management structure will be tailored to the technology- and market-specific characteristics of 
each area of application. Some of the SDPs will be therefore horizontal, relating to more than 
just one area, i.e. for enabling technologies. 
 
SDPs membership shall in no way have a direct influence on awarding financing for RDI 
projects. Projects will be selected on the basis of competition between project proposals. 
Strategic partnerships will receive funding from the state and mandatory funding from 
stakeholders/members. SDPs comprise representatives of the economy, research and 
educational organisations and other relevant partners. SDPs shall be established in the second 
quarter of 2016 by the latest, while action plans shall be prepared within six months following 
the establishment of each of the partnerships. 
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SDPs can operate within the already-established forms of cooperation, e.g. technological 
platforms, clusters, various centres (provided that they comply with the relevant S4 SDPs 
principles, in particular the principle of open membership). Members of the SDPs (the 
representatives of the economy, research organisations and other relevant partners, including 
foreign-owned companies and research organisations) shall be autonomous in designating the 
legal entity acting as partnership manager. 
 
S4 - International dimension 
 
There are several indications in the diverse chapters of S4 pointing to a robust 
internationalisation direction of the S4 as such: 
 the narrative of the S4 goals and the Performance framework, 
 the policy mix, 
 the nature, the tasks and the Composition of strategic partnership. 
Considering Slovenia’s small size establishing links with the neighbouring regions and 
complementary development of capacities are of great importance for Slovenia. Slovenia lies 
at the crossroads of the current and the future EU macro-regional strategies, namely the EU 
Strategy for the Adriatic and Ionian Region (EUSAIR), EU Strategy for the Danube Region 
(EUSDR) and the EU Strategy for the Alpine Region (EUSAR). We see great potential in Joint 
development and use of research infrastructure, joint RDI projects in the field of macro-regional 
strategies and within the single European Research Area (ERA), Strengthened joint 
participation in major EU strategic projects, Clustering at the macro-regional level through 
achieved critical mass in key areas and the Promotion of international mobility of researchers 
and developers. The measures will also support integration of Slovenian partners in 
international networks, promoting research and attracting foreign top experts to Slovenia. 
Support will be given to activities relating to the establishment of the European Research Area 
(e.g. The ERA-NET), Innovation Union and Horizon 2020 with a focus on co-financing 
instruments targeted at expanding participation within Horizon 2020 (including Teaming, ERA 
Chair, Twinning), EUREKA/Eurostars and the activities pertaining to cross-border cooperation 
of regions. 
 
Keywords: internalization, national strategy, priority areas, smart specialization, strategic 
development partnership  
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ABSTRACT 
 
With the term Smart Cities and Communities we refer to cities and other living or 
working environments, which through the use of information technologies achieve 
greater resource efficiency, enable well-being and a higher quality of life, reduce costs, 
and actively respond to the needs of residents, visitors and the general communities, 
public services and businesses. The smart city concept is highly multidisciplinary, but 
in its essence deeply associated with the use of information and communication 
technologies, and their integration and introduction into the broader society. The 
interdependence of various city subsystems and the positive effects of an integrated 
approach are reflected in the diverse fields from transport and logistics, energy 
efficiency, security, business and industrial environment through to public service, 
personal well-being and health.  
 
Smart cities and communities emerged as domain with significant development 
opportunities for Slovenia also in the process of preparation and consolidation of 
Slovenia's Smart Specialisation Strategy. In this process Slovenian industry, research 
community and some non-governmental organizations joined their forces with a set of 
cities and public service providers and formed several initiatives together involving 
more than 100 distinct entities. Some of these initiatives, in particular Cloud HPC, 
Pametni Maribor, PaMetSkup, Platformne Storitve, PreMisES-eMBeD, SURE-mesta 
and Varna družba, recognized that if joined they can form the critical mass of required 
competences, capacity and innovation potential to enter and compete on international 
markets also with integrated vertical solutions, not merely with some partial building 
blocks for integration by third parties. In fact, many of the players in these initiatives 
are internationally well connected and recognized in their own complementary fields 
and technology areas, but they see participation to joint initiatives as an opportunity to 
interconnect with other EU smart city initiatives and their main players.  
 
While addressing the same overall domain the above initiatives are giving different 
emphasis to various fields and technology areas from sensor and communication 
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 technologies, advanced control technologies, Internet of Things concept, high 
performance and cloud computing, big data analytics, and security, trust and privacy 
services to sustainable and innovative construction technologies, public safety services 
and participatory concepts. Not surprisingly, all mentioned initiatives capitalize on 
cloud infrastructure and services as one of the key enablers for realization of smart city 
concept, making it the central point around which initiatives can build their respective 
solutions. With respect to cloud services the initiatives generally distinguish between 
cloud services for data and applications on one side, and cloud services for 
virtualization, management and orchestration of sensor, computing and communication 
network resources on the other, i.e. essentially data and infrastructure cloud services.  
 
Technology and product areas identified by the above initiatives can be categorized 
into enabling technologies supporting a set of application specific technology areas, 
e.g.:  
 Enabling technologies 
o Sensor and communication technologies, including support for 
localization and location-specific services 
o Open cloud-based services 
o Services for infrastructure management and orchestration  
o Services (and interfaces) for (big) data acquisition, enrichment, 
analytics, optimization and decision support 
o Privacy, security and trust management services 
o Services supporting public participation and the citizen observatories 
concept 
o Open demonstration and pilot setups 
 Energy efficiency 
o Integration of distributed prosumers into micro smart-grids  
o Integral energy and utility services provision 
o Smart public lighting systems 
 Mobility and accessibility 
o Smart traffic management 
o Smart parking 
o Optimization of public and private transport systems 
o Vehicle sharing 
o “Greening” the transport 
 Safe society 
o Next generation emergency contact center solutions 
o Public safety information and notification systems 
o Critical/emergency communication systems 
 Well-being and quality of living: 
o e/m-health services 
o Monitoring quality of living environment 
o Participatory governance of public spaces and services 
 
Acknowledgment: The author is thanking initiatives and participants that shared their 
experiences, views and development plans at the Workshop “Smart cities and communities 
as a development opportunity for Slovenia” and thus helped shaping this contribution.  
Cloud Assisted Services (CLASS), 5‐6 November 2015, Ljubljana, Slovenia 16
  
 
Bled, Slovenia,  November 5-6, 2015 
 
 
 
 
Performance Efficiency as Opened Systems Paradigm 
 
A. Krainer 
 
Peracto, SLOVENIA  
ales.krainer@stavba2020.si  
 
The most important factor in development of productive living and working environment is 
communication. A question arises what is the volume and quality of communication. In a 
dichotomy there are closed and opened systems in the design of parts or whole of living 
and working environment. Our earthly problem is the selection between these two options. 
Communication is needed to trigger physical, physiological and spiritual responses.  
The main goal in the design and use of living space is comprehensive performance 
efficiency of the system; the condition to reach this goal is independence. For efficient 
system performance is besides clear philosophic orientation and technologic knowledge 
systematic, transparent and strategically oriented legislation – condition for safety. 
 
The basic conceptual problem is definition of what is the main objective of interventions. 
As far as energy is concerned real challenge is to provide energy, not reduce its use. 
Narrow minded reductions of energy is causing enormous unnecessary costs in health 
sector with consequences as Sick Building Syndrome and Building Related Illness.  
 
The main objective must be construction of conditions for efficient and productive system 
of living and working environment. 
 
New bioclimaticaly oriented locations and infrastructure corridors connected with strategic 
occupation of the territory: decentralisation and individualisation can be developed through 
the use of new communication technologies. Communication of information is going on 
more or less on the virtual level. Its implementation is dependent on clear definition of its 
objective. Communication of energy needs combination of information system and 
physical infrastructure. The objective in the decentralised system is energy independence, 
on site production connected to flexible grid. The fact that smart metering is receiving the 
most attention and not advanced model of local energy production in order to include 
renewable resources reveals the problem in understanding the smart grid capabilities.  
 
If the “cloud” concept can contribute to this it can represent a real contribution to 
transparent performance of treated systems. Unfortunately omen est nomen, term cloud can 
have also pejorative meaning. Apprehensions are known.  
 
Two cases dealing with information and energy: initiative Active Smart Operating Room, 
APOS (1) and Decentralised Energy Production System in Slovenia based on H-economy, 
DEPS (2), are presented.  
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 Product APOS represents a comprehensive cyber-physical system. Its objective is 
improvement of efficiency of interventions in operational room using individualised 
stimulative personal space, separate for staff and patient, connected with on-line 
information technology with construction of integral, autonomous functional system with 
locally controlled HVAC system. One information system is used for control of internal 
environment and one for patient monitoring and on line connection with relevant expert 
systems. In this case an upgrade of control and information system is foreseen, taking into 
account possibilities of developing IT infrastructures. The environmental factors to be 
controlled are practically the same in all operating rooms, only quantities are different. One 
control system can take care of a group of operating rooms, with higher ability to detect 
mistakes and breakdowns. Monitoring of patients behaviour can be followed on line 
compared with similar cases while the information system can provide staff with histories 
and possible interventions. In both cases the distance between subjects is irrelevant. 
 
 
Figure 1.Models for APOS (left) and DEPS (right) 
 
The characteristic of interactive network structure of space use, as an open system, is 
improved collaboration and communication, personal identification with the used space; it 
is long term oriented and sustainable (Principle 1 of Rio Declaration 1992). Innovative 
communication means opportunity to cultivate geomorphologic and climatic characteristics 
and strategic occupation of all Slovenian territory. Centralised space use, as a close system 
provoke communication conflicts, de-personification of space, supports plunder economy 
through real estate speculators, reduces state’s inuential space and eliminates opportunity 
to cultivate geomorphologic and climatic characteristics. 
The proposed DEPS system is based on local hydrogen production through photovoltaic 
transformation. On local level trigeneration, CHCP system is used while power production 
enters through smart grid in the global system. Power production is horizontally connected 
to the information system which control distribution between individual users, selecting the 
shortest communications. 
 
Keywords: opened systems, performance efficiency,  
 
(1) Pametna specializacija, 1. ZDRAVO BIVALNO IN DELOVNO OKOLJE, 1.2. 
Pametne zgradbe in dom, delovno okolje prihodnosti, Aktivna pametna operacijska soba 
APOS, dr. Zoran Marinšek, prof.znanst.svet.dr. Aleš Krainer, dr. Erik Pavlovič, 2015.  
(2) partly developed in the framework of Centre of Competence Sustainable and 
Innovative Construction, TIGR, WG1 Development of Building’s Concept, 
prof.znanst.svet.dr. Aleš Krainer, 2010 -2013. 
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ABSTRACT 
The challenges of modernizing the electricity grids in Europe lie in enabling an 
increased flexibility of the European power system, efficiently providing increased 
transfer capacity and enabling an active participation of users and new market actors 
(by providing information, services, market architectures and privacy guarantees). On 
the other hand the increasing share of renewable energy sources and dispersed energy 
production are placing new challenges for maintaining the stability of the electrical 
grid.  
On the supply side, breaking the continuing dominance of fossil fuels in the energy 
system will require a strong commitment to improving energy efficiency, deploying 
renewable energy and continuous climate- and environment-proofing of energy 
projects. Substantial investments and regulatory change will be needed to integrate 
electricity network and make energy markets fit for further growth of renewables.  
On the demand side, the transition to a low carbon energy system will require a 
profound transformation of the social fabric. Changes in energy consumption practices 
can be facilitated by providing better information to end users about their energy 
consumption, and by improving access to financing energy savings for households. 
Smart meters, coupled with appropriate market incentives, energy saving appliances 
and high-performance standards for buildings can all together deliver these needed 
behavioural changes. 
In pursuing the goal of low-carbon energy system transition, Demand Side 
Management (DSM), combined with energy storage, is progressively gaining in 
importance as one of the measures that acts both locally and on the system level. 
Demand response enables end users to participate actively in energy markets and profit 
from optimal price conditions, making the grid more efficient and contributing to the 
integration of renewable energy sources. 
Currently there are several solutions for DSM on the market. One of the most 
promising technologies is flex-offer, which was proposed and demonstrated in FP7 
project MIRABEL. At the World Smart Grid forum in Berlin, 2013, MIRABEL has 
won the Best Poster award. INEA, being one of the partners on MIRABEL project,  has 
included flex-offer technology in DSM-based Virtual Power Plant (VPP) KIBERnet.  
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 Virtual Power Plant consists of several elements, as depicted in Figure 1. Main 
building blocks are: Control Centre, Intelligent Trading Interface and Energy 
Management System. Intelligent Trading Interface (ITI) is a core solution that enables 
existing prosumers to become a part of Demand Side Management program and take 
advantage of his/hers flexibility in electrical energy consumption and production.  ITI 
is an IoT device installed on top of existing EMS at prosumer and acts as an interface 
between VPP and prosumer.  
Existing and emerging VPP solutions cover overall vertically integrated technological 
solution from prosumer (EMS) to VPP Control Centre. In order for innovative high-
tech companies to enter VPP market, they have to produce a whole solution. Such a 
task is often out of reach for SMEs, therefore they are not actively involved in VPP 
market. Companies with breakthrough technology for trading algorithms, cloud 
solutions, web programming, hardware design, EMS solutions, etc. are unable to reach 
wide market, while big players, lacking innovation and technology edge, dominate this 
market. Implications present in high prices for these solutions, lock -in and inability to 
upgrade and expand. Using ITI, many technology players, who otherwise wouldn’t be 
able to enter the market, can be brought together to design and implement VPPs of the 
future. Modular concept of ITI is able to address and solve many identified problems. 
With economy of scale in mind, it can be seen as a VPP market enabler. Initial 
investments for prosumers are significantly reduced, since they can utilize existing 
EMS infrastructure and expanded with ITI. With (technical) integration of ITI and 
EMS, EMS will gain additional functionality for not just optimizing energy 
consumption and production internally but also for gaining additional cost  savings by 
participating in DSM programs. Classifying an EMS as “DSM ready” would greatly 
increase its value and thus its market potential.  
Standardization is key element for success of ITI. In order to be able to communicate 
with different systems, common protocols and standards are needed. Since most 
technologies for DSM are still in demonstration phases, there is currently no 
commonly used standard and therefore opportunity for participation in definition.  
 
VPP
Control Centre
ITI
Intelligent trading 
interface
Energy Management System - EMS
Smart 
Meter
Outside 
data
 
Figure 1. Virtual Power Plant architecture 
 
Keywords: DSM, electricity, energy, renewable sources, Smart Grids 
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ABSTRACT 
 
Sustainable and smart building represents a basic building block for smart and 
sustainable city. Slovenian industry and research organizations provide extended 
knowledge in the field of sustainable construction and have proven in the past the 
ability of developing an excellent product. Recently several technologies have been 
developed: 
•  Wood based buildings 
•  Use of wood based materials in building industry 
•  Advanced envelope elements 
•  Advanced windows  
 
Involvement in the EU research project cost effective has also resulted in building pilot 
renovated offices, applying deep renovation in all energy and comfort related topics and 
using solar cooling technology with the ability of testing solar thermal collectors of 
different types under real operating conditions. 
 
Wooden buildings represent an excellent basis for sustainable construction. Recently 
formed Center of competence Inno Renew CoE addresses this set of topics. However 
also in the past the potential of wooden houses, also with integrated advanced building 
management systems has been demonstrated. One example is the active house concept 
by Lumar (http://www.aktivnahisa.si/). The demonstrated house is timber frame house 
with high energy efficiency. 
 
As starting point the environmental footprint of the house was calculated.  The results 
show e.g. calculated GWP100 5.6 kg CO2eq/m2year. Although the basic structure is 
wooden the footprint is still considerable and for example exceeds heating related 
emissions of green-house gasses at assumed service life of 60 years, using renewables 
(heat pump). The demonstration building is equipped with monitoring system which 
enables us research and real advances in assessment of true environmental footprint. 
The data can in certain points, in particular energy related efficiency be compared with 
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 the pilot at ZAG building. This will be done via dynamic simulations using TRNSYS 
software. Findings will be considered also regarding the implementation into the BMS. 
 
Building envelope elements are another example of sustainable components of smart, 
sustainable building. Advanced glazed solutions, e.g. QBISS Air by Trimo and 
advanced windows, e.g. UNISASH, by Kovinoplastika Lož  and Zero Sash by AJM and 
Natura line by M-Sora are a few examples. These products are already on the market, 
but modifications are constantly needed and further advanced properties will be 
developed in the near future. These solutions are at the TRL 6 - 7 which provides for 
possibility of fast tract to TRL 9. These developments would be in the field of use of 
natural materials , advanced coatings etc. 
 
The role of ICT in these solutions provide communication of the elements with the 
building management system to feed data on e.g. indoor climate, external data as well 
as self-diagnosing data. 
 
Based on the experience ZAG has in research three groups of future development and 
innovations are identified, important in the field of sustainable smart buildings. 
On the conceptual level of sustainable building solutions need to be found to enable:  
 sustainable buildings with flexible architecture made possible by new (wood-
based) construction elements 
 use of environmentally friendly and healthy materials, considering direct and 
indirect impacts to humans 
 
The development in the area of building envelope should focus on:  
 advanced (bio-based) building skin elements with functionalized surfaces 
 multifunctional building skin elements with the integration of energy harvesting 
mechanisms 
 integration of sensorics the building fabric (e.g. printed sensors) to enable smart 
control and diagnostics. 
IT support needed in sustainable smart building should address:  
 support in prefabrication processes as these generally lower the environmental 
burden 
 support in advanced design process, using BIM  
 gathering and processing data from multiple buildings’ BMS (building 
management systems) 
 
The described development can be fast at least in some tasks. Current understanding of 
future of construction in the EU also provides for assurance that the direction of 
development is correct.   
 
Keywords: building envelope, sustainable building, wood. 
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ABSTRACT 
 
Over the past decades, the sawmill industry has become more and more digitalized. 
Nowadays, a wide range of sophisticated measurement systems are  used for scanning 
logs and boards in different stages of the production chain. For example, many 
sawmills use X-ray-based log scanners to predict the grade of sawn goods before actual 
sawing takes place, thereby optimizing production by using the right logs for the right 
products. Sawn goods are scanned with optical systems, microwaves or X-rays in order 
to determine dimensions and grade and to make decisions for the further processing.  
 
The data collected by such instruments are primarily being used for making production 
decisions in the current production stage, for example an edging, cross-cutting or 
sorting decision. Some information is also being logged into databases which enables 
follow-up of the production on batch level. Data about individual logs or boards are 
however rarely being saved and reused later on in the process. The main reason for this 
is the difficulty of keeping track of the identity of logs and boards throughout the 
production chain. Literature suggest many different methods for keeping track of 
individuals between different stages of the production, including ID marking using for 
example RFID transponders, ablation lasers or color painting. Another approach  
involves using the biological diversity of the wooden raw material to calculat e unique 
fingerprints of each individual. These fingerprints can be identified in a later stage and 
information associated with the individual can be loaded from a database and reused. 
Some applications that have reached industrial implementation involves tracing of 
sawn surfaces based on visual appearance. Tracing from logs to sawn boards is 
however more challenging and has not reached industrial implementation until now.  
 
This study presents the results of a research project conducted by SP together with  the 
industrial partner RemaSawco in which a log-to-board fingerprint traceability method 
described by Flodin et al. (in Forest Products Journal 58:11, 2008) was further 
developed and evaluated in an industrial implementation.  A total of 22 926 logs where 
scanned using an RS-XRay log scanner. 889 of these logs were then sawn to boards 
and scanned using an RS-BoardScannerQ. This board scanner offers very high knot-
Cloud Assisted Services (CLASS), 5‐6 November 2015, Ljubljana, Slovenia 23
 detection precision thanks to the combination of a traditional vision system and laser -
based tracheid measurements, which helps avoiding misclassification of dirt and stains 
as knots. The identity of the boards was kept track of using manual marking.  Knot 
fingerprints were extracted from the RS-XRay (logs) and the RS-BoardScannerQ 
(boards) data files. Each board fingerprint was compared to all log fingerprints in the 
database in order to determine the best matching log, and a reliability measure was 
calculated for each match. Out of all boards, 94% were correctly traced. When setting 
a threshold on the reliability measure, it was possible to reach 99% correctness while 
still tracing around 90% of the boards (Figure 1). 
 
 
Figure 1. Share of boards being traced to logs (black) and share of correctly  
traced boards (white) for different thresholds of the reliability measure. 
 
The successful industrial implementation of a system capable of accurately and 
noninvasively tracing almost every log to boards has opened the doors to the smart 
sawmill industry of the future. Now it is finally possible to collect and store connected 
production data in large amounts and to build a database of big data describing the 
process. Such data give completely new opportunities to analyze and optimize the 
sawmill production. For example, what kind of logs should be used for each product? 
How should the logs be sorted and handled in order to achieve maximum value of 
sawn goods? And what are the real costs associated with each product? Data from 
earlier stages will now also be available for improving later production stages. For 
example, X-ray information could be used for non-contact strength grading, for 
decision making in the wood drying process, or even used by industrial customers in 
further processing plants. Yet another option is improved process monitoring. In a 
sawmill, there are many machine settings that can go wrong and if the process is not 
being properly monitored, any hard-earned gains from process optimization is quickly 
being lost. On-line access to connected production data allows the mill to quickly 
detect deviations from expected behavior, thereby avoiding expensive losses in volume 
or quality of sawn goods. In short, with access to full information about the relation 
between raw materials and final products, a world of new possibiliti es opens up! 
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ABSTRACT 
 
The Renewable Materials and Healthy Environments Research and Innovation Centre 
of Excellence (InnoRenew CoE) is a new institute being developed by a consortium of 
research groups in Slovenia with the aid of an advanced partner (an existing Center of 
Excellence) from Germany.  One of the purposes of the new CoE is to support and 
revitalize the Slovenian forest products sector through developing excellent science in 
restorative, environmental, and ergonomic design (REED).  
REED is a building design paradigm expanded from restorative environmental design 
(RED) to include aspects of ergonomics and kinesiology. RED itself was an extension 
of “green building” beyond minimising environmental impact and attempts to create 
positive impacts on building users. The integration of ICT into research, development, 
and innovation of the wood value chain plays an important role in developing materials 
as well as smart, sustainable and modern built environments with positive impacts on 
building users and the environment.  
ICT activities at the new CoE will range from using new tools to perform better 
research to new ICT solutions for the forest and construction sectors such as, 
optimization and modeling of buildings, products, services, and processes in the lab 
and in the field, integration of new sensors and their collected data into Building 
Management Systems, and a public data explorer. Embedding sensors into building 
materials and products related to human-product interaction also supports an “Internet 
of Things” that includes materials and, especially, non-electronic items in buildings. 
The creation of sustainable materials, products, buildings, and communities within the 
REED paradigm is one area where the InnoRenew CoE aims to become a key player 
and achieve scientific excellence. 
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ABSTRACT 
 
Every year, almost one in three elderly Europeans (> 65 years old) fall due to loss of 
balance or poor motion control. The injuries, mainly fractures on the fragile bones, 
caused by these falls cost the society 15 billion EUR annually. In addition, the human 
suffering from falling and injuring is a much larger cost, and the risk of falling is much 
higher for people who have fallen previously. It has been noted that many of these falls 
are predictable, if only the right parameters are taken into account. The persons have 
experienced a change in experienced health and thus have changed their behavior. 
Presently, this requires continuous manual observation, thereby is impossible to cover 
a larger population. If the personal movement can be automatically monitored on the 
healthy citizen, data can be collected describing the reference level of average daily 
living parameter. Thus, the detection of discrepancies will be the base for analysis of 
increased risk of falling, alternatively a discovery of other illnesses in which will 
require medical care. 
 
In the early stages, vast amount of data must be gathered, both from healthy citizens 
and patients with reduced mobility. Furthermore, data must be collected from the same 
individual for a longer period, with the weighting of know external risk factors and 
correlated with journals of occurred stumbling and falls. The analysis of this data, to 
develop algorithms and determine which data that are relevant, will be performed in a 
distributed setup, where the expanding database will be available for researchers 
within our outside of the present project, and the resources available from a cloud 
based setup will be utilized. 
 
A challenge in data-acquisition of movement, as detected through 3-axis 
accelerometers, is the amount of samples necessary to detect small variations in 
movement. Algorithms for local analysis before data is saved for the database is 
necessary, however raw data is required to be available for development of these 
algorithms. Figure 1 shows the data from a 3-axis accelerometer during movement, 
where the wearer stood still and moved the upper body from left to right (yellow), back 
and forth (green) and up and down (red), aquired at approx. 250 Sa/s 
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Figure 1. Sampled data from 3-axis accelerometer 
 
In an implementation phase, where healthy elderly citizens, are monitored for 
personalized training and health service to reduce the risk of falls and broken bones, 
the database will continue to grow, and analyses will make better algorithms to 
enhance the accuracy of personal health evaluation. 
 
Keywords: big health data, e-health, fall prevention, wearables,  
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ABSTRACT 
Pipistrel is an SME based in Slovenia. It was established in 1989 and is a leading 
designer and manufacturer of light aircrafts. In order to design a new aircraft, Pipistrel 
needs to understand how the airflow behaves when passing the aerodynamic surfaces. 
There are two ways of doing this: the first one is a wind tunnel test using a scaled 
model and the second one is to simulate the flow of air on a computer using 
Computational Fluid Dynamics (CFD) simulations. Although both methods have pros 
and cons, the standard practice for large companies in the aerospace industry is to use 
both consecutively: CFD for research and physical testing for validation of the CFD 
models. These two phases are repeated until a satisfactory result is obtained. 
Obviously, wind tunnel use is very expensive and is used comparatively rarely (only at 
certain phases of design). The majority of the aircraft design is thus done using 
simulations. This is particularly true at Pipistrel - as a small niche aircraft provider it is 
virtually cut out of the wind tunnel testing, because such tests are simply too 
expensive. On the other hand, Pipistrel is delivering aircrafts with highly efficient 
aerodynamics. This means, Pipistrel has to simulate the flow of air as accurately as 
possible using a high-performance computer. 
Pipistrel is currently limited to a small in-house cluster, that is why it is exploring 
different options in order to increase the fidelity and reduce the calculation time of its 
CFD simulations. Such simulations are of two types: The first type consists  of 
computationally very intensive simulations. These incorporate numerical schemes and 
physical models that describe the real airflow in a more accurate manner than 
simulations typically run by Pipistrel. The second type of simulations on the other 
hand use the same simulation set-ups as typically run on Pipistrel’s in-house cluster 
but enable it to run a larger number of simulations at the same time.  
Pipistrel was able to explore both types of simulations - the first ones were tested 
through the European FP7 Fortissimo project whereas the second one are currently 
being explored through H2020 MIKELANGELO project.  
Fortissimo is a large collaborative project (123 partners) that enables European SMEs 
to be more competitive globally through the use of simulation services running on 
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 HPC cloud infrastructure. Its goal is to overcome the SMEs’ impasse through the 
provision of simulation services and tools running on an HPC infrastructure. To reach 
this objective, a sustainable “one-stop-shop” pay-per-use ecosystem called Fortissimo 
Marketplace is being developed. The main contributions and requirements needed for 
the development are provided from the experiments – targeted users of the Fortissimo 
Marketplace. 
The vision of MIKELANGELO is to improve responsiveness, agility and security of the 
virtual infrastructure. The focus is on improvement of virtual I/O in SuperKVM and OSv, 
the light-weight operating system, with additional glue efforts in the fields of security, 
application packaging, delivery and finally, integration. The goal of the project is to unify 
Cloud and HPC under one technology stack, bridging the gap in speed and flexibility. 
Fortissimo allowed Pipistrel to use large-scale HPC for the very first time (instead of using 
under-performing in-house cluster) and to learn and explore the capabilities of true HPC. 
This means, Pipistrel was able to run computationally very demanding, high fidelity 
simulations, extending the fidelity several orders of  magnitude to those previously 
attainable with its in-house systems. These simulations closely modelled real-world 
behaviour and gave more accurate information on how the aircraft would behave in flight. 
Business gains of using HPC were only coarsely quantified, as Pipistrel is a company, able 
to win highly-prized awards (e.g., won the NASA Green Flight Challenge) - the 
multiplication effects of efficient aerodynamics research and design thus cannot be 
appropriately quantified nor limited.  
On the other hand, Pipistrel entered MIKELANGELO project, to explore the possibility to 
use more flexible HPC and also Cloud infrastructures. Through appropriately packaging 
OpenFoam (CFD package), MIKELANGELO enables Pipistrel to use cloud infrastructure 
to run a large number of simpler simulations. Such a need arises in an industrial 
environment when a particular aerodynamic configuration, such as an aircraft, needs to be 
analysed under a set of conditions. These can be a varying angle of attack, sideslip angle or 
a propeller thrust. MIKELANGELO will therefore enable Pipistrel to obtain larger set of 
data in the same timely manner.  
Both projects will allow Pipistrel to gain considerable expertise in the use cloud and cloud 
based HPC simulations. This experience will help Pipistrel to estimate the time and the 
cost of such simulations in future projects. 
 
Keywords: aircraft design, CFD simulations, Fortissimo, HPC in the cloud, 
MIKELANGELO. 
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ABSTRACT  
 
Around one in ten of all enterprises in the EU-27’s non-nancial business economy 
were classied as manufacturing in 2009, a total of 2 million enterprises. Although the 
weight of manufacturing in the EU economy is decreasing in favour of services, 
manufacturing is increasingly seen as a pivotal sector. The revealed comparative 
advantage of EU manufacturing is linked to complex and high-quality product 
segments and EU is still the major producer of new knowledge in key enabling 
technologies. Its products based on industrial biotechnology or advanced materials 
have higher technology content than competing North American or East Asian 
products. Apart from advanced manufacturing technologies, EU products based on key 
enabling technologies are mature and need to compete on price.  To stay competitive 
also in new products manufacturing the new paradigm of manufacturing is under 
development – a Smart Factory, representing a vision of what industrial production will 
look like in the future. 
 
 
 
Figure 1.  Organisation - hierarchy model of management in a production Company 
 
Nowadays, the manufacturing IT infrastructure is based on eld level actuators and 
sensors, control devices, I/O modules and operator terminals on a control level, 
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 computers and software tools for engineering, supervisory control and data acquisition 
(SCADA, MES systems) on a production management level and various software tools 
dealing with business processes (ERP systems), typically located on servers and data 
centers on the enterprise level (Figure 1) . Each of these organizational levels is 
relatively well structured and adequately supported by various IT products (Table 1) .  
 
 
level level activities used IT products constraints 
planning 
(strategical level) 
  
result: 
long-term plan 
  
focus: 
customer 
  
decision location: 
oce 
  
data ow time scale: 
month-week-day 
  
 Forecasting 
 Costing 
 Production Planning 
 Product denition 
 Human resources 
 Inventory management 
 Purchasing 
 Distribution 
 forecast/demand management system 
 manufacturing resource planning system 
 material requirements planning system 
 enterprise resource planning system 
 electronic commerce 
 nancial/accounting system 
 sales and service management system 
 distribution & logistics planning 
 supply chain management system 
 material ow simulation 
 computer aided design 
 decision suport system 
 internet 
 orders 
 utilisation of resources 
 nances 
execution 
(tactical level)  
  
result: 
short-term plan 
  
focus: 
product 
  
decision location: 
factory 
  
data ow time scale: 
day-hour 
  
 Resource allocation 
 Scheduling 
 Production dispatching 
 Document control 
 Labor management 
 Tracebility 
 Quality management 
 Maintenance management 
 manufacturing executive system 
 statistical process control/quality 
 management system 
 product data management system 
 maintenance system 
 production planning system 
 planning & scheduling tools 
 laboratory information management system 
 warehouse management system 
 internet/intranet 
 capacity 
 delivery dates 
 quality 
 material stocks 
control 
(operational level) 
 
result: 
product 
  
focus: 
production process 
  
decision location: 
operater room 
  
data ow time scale: 
hour-min-sec-msec 
  
 Real time data  acquisition 
 Process monitoring /  control 
 Alarm management 
 Defects management 
 computer numerical control 
 controllers/ programmable logical controllers 
 distributed control system 
 hard wired logic 
 man machine interface 
 (intelligent) sensors/actuators/displays 
 supervisory control and data acquisition 
 intranet 
 
 quality 
 safety 
 energy   consumption 
 maintenance, defects 
 
Table1 . Features of management levels and used IT products in a production company 
 
With the Smart Factory concept, the system structure will change. The eld level 
remains a separate dedicated level, as it is now, but the devices on it will embed more 
and more intelligence. As parts of cyber-physical systems, they will autonomously 
perform many processes. Field level devices will also signicantly increase in 
numbers. All functions located above the eld level will potentially move to high-
performance servers located in a server cluster, data center or in a “cloud” (Figure 2).  
The advantage of this structure is that it reduces the variety of devices, which results in 
easier management, better utilization of resources and a clear cost savings.  
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Figure 2 . Reallocation of management activities in a Smart Factory concept 
 
In this vision, the Smart Factory will be much more intelligent, exible and dynamic. 
Within the modular structured Smart Factories, cyber-physical systems will monitor 
physical processes, create a virtual copy of the physical world and make decentralized 
decisions. Over the Internet of Things, Cyber-physical systems will communicate and 
cooperate with each other and humans in real time. Via the Internet of Services, both 
internal and cross-organizational services will be oered and utilized by participants of 
the value chain. 
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ABSTRACT 
 
While cloud computing is adopted quickly by the industry, there is still the impression 
that the needs of Micro-to-Small Data Centres (MSDC) are not adequately addressed. 
The complexity and concerns with which such MSDC must cope, such as the vendor 
lock-in problem, security issues, networking/connectivity within and among data 
centers and so on, are great. The solutions currently available do not allow for seamless 
transition of existing MSDC to Cloud-enabled ones. At the moment, system 
administrators as well as software engineers must still choose all the elements of the 
software and hardware stack for Cloud application(s) and make a lot of decisions that 
may eventually lead to a vendor lock-in and other difficulties. There are various criteria 
that may be used during the selection of appropriate solutions for virtualisation, for 
example, the cost and/or needed performance characteristics, security and privacy 
needs, reliability, dependability, resilience and so on. An administrator may need to 
know what cost is involved of using the Cloud and how does this cost compare to 
having a private computing infrastructure? Are the security and privacy concerns 
adequately addressed by the Cloud service offer? Should the applications be deployed 
in one public Cloud or another? Should an IaaS (Infrastructure as a Service), PaaS 
(Platform as a Service) or even SaaS (Software as a Service) be used to support the 
existing business processes within the organisation? 
Obviously, the higher the software stack, the greater the complexity. Hence, the 
decisions that need to be taken are not straightforward. In all these decision processes, 
knowledge about the optimal arrangement and performance of Cloud applications can 
be critical. For example, how software should optimally be packed into (presumably) 
containers, how containers are managed and deployed onto eInfrastructures, which 
Cloud platforms should optimally be used (smaller cost, but satisfactory performance)? 
In the context of the SWITCH (http://www.switch-project.eu) and ENTICE 
(http://www.entice-project.eu) research projects the UL team aims to address the 
problem of how to generate and curate knowledge that may be used in the automated 
decision making for efficient, optimized and highly self-adaptive Cloud applications.  
This may include the generation and curation of knowledge related to: Optimization 
and delivery of Virtual Machine and container images, SLA management, including 
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 advance negotiations of available physical resources including networking resources, 
dynamic vertical and horizontal scaling of resources, migration of the application as a 
whole or some of its components from one Cloud provider to another, reconfiguration 
of the application to improve its time-critical aspect, e.g. by deciding how to pack 
various software components on top of different Virtual Machines, and so on.  
Additional tasks that should be supported by the Knowledge Base may include: Cloud 
resources healthiness control, formal verification and validation of Cloud configuration 
in terms of resources and their relationships including the networking aspect,  assessing 
Cloud security through monitoring information, achieving interoperability among 
private and public Clouds for time-critical applications,  discovering and brokering 
services and resources including networking resources needed by the application, 
simulation of various workload conditions in order to be able to make critical decisions 
about the self-adaptation, Quality of Service and Quality of Experience management 
and so on.  
Notably, several European and National projects have already contributed to this 
context. Notably, these are the projects mOSAIC (http://www.mosaic-cloud.eu/), 
CloudScale (http://www.cloudscale-project.eu/), PaaSage (http://www.paasage.eu/), 
Smart Cloud Engine (http://www.disit.org/drupal/?q=node/6544), BEACON 
(http://www.beacon-project.eu/), CloudLightning (http://cloudlightning.eu/) and other. 
Their developments are used as basis for the present work. 
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